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DETAILED ACTION 

Response to Amendment 

1 . Applicant's arguments with respect to claims 1-22 have been considered but are moot in 
view of the new ground(s) of rejection. 

2. Applicant's arguments, see pages 6-10, filed April 27, 2005, with respect to the 
rejection(s) of claim(s) 1, 2, and 5-7 under 35 U.S.C. 102(b) and claims 3, 4, and 8-22 under 35 
U.S.C. 103(a) have been fully considered and are persuasive. Therefore, the rejection has been 
withdrawn. However, upon further consideration, a new ground(s) of rejection is made in view 
of Beitel (US005150312A) and Cross (US006108015A). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3 . Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

5. Claims 1-11, 13, 14, and 16-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Beitel (US005150312A) in view of Cross (US006108015A). 

6. With regard to Claim 1, Beitel describes an apparatus comprising a CPU (2, Figure 1) 
that controls the display (10) (Col. 2, lines 43-47). Frame buffer B is coupled to the CPU (Col. 

2, lines 40-43; Col. 3, lines 52-54). Display data is copied from the display memory (1) to frame 
buffer A (Col. 2, line 68-Col. 3, line 2), and then from frame buffer A to frame buffer B (Col. 3, 
lines 62-64; Col 1, lines 57-62), wherein the display data copied into frame buffer B is the same 
display data read by the CPU from the display memory (Col. 2, lines 43-47; Col. 2, line 60-Col. 

3, line 2). Control circuitry is inherently included to perform the copying. 

However, Beitel does not teach a display controller and that frame buffer B is an internal 
frame buffer. However, Cross describes an apparatus comprising a display controller (103, 
Figure 1); an internal frame buffer (104a) and an external frame buffer (104b) coupled to the 
display controller (Col. 4, lines 35-46). 

It would have been obvious to one of ordinary skill in this art at the time of invention by 
applicant to modify the device of Beitel to include a display controller as suggested by Cross 
because Cross suggests that a display controller is the "master" for the specific application of 
display and thus frees up the CPU to perform computational tasks. Moreover, the architecture of 
a display controller optimizes it to perform graphics and video functions in a manner superior to 
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that of a general purpose microprocessor (Col. 4, line 65-Col. 5, line 4). It would be obvious to 
provide both an internal frame buffer and an external frame buffer as suggested by Cross because 
Cross suggests that an on-chip memory provides the controller with fast access storage, and the 
off-chip memory allows the controller to interface with a memory which may be substantially 
larger than that which can be provided on-chip (Col. 2, lines 40-48). 

7. With regard to Claim 2, Beitel describes that when the display data is copied into frame 
buffer B, the present image of the object that was in frame buffer B is erased (Col. 3, lines 62- 
68). The first image disappears from the present portion of the second image while 
simultaneously appearing within the next portion of the second image, thereby avoiding display 
screen flicker (Col. 1, lines 63-68). Therefore, the display data is copied into frame buffer B 
simultaneously with the CPU (2, Figure 1) containing the display controller (Col. 2, lines 43-47) 
reading the display data from the display memory (1). 

However, Beitel does not teach a display controller and that frame buffer B is an internal 
frame buffer. However, Cross describes an apparatus comprising a display controller (103, 
Figure 1); an internal frame buffer (104a) and an external frame buffer (104b) coupled to the 
display controller (Col. 4, lines 35-46), as discussed in the rejection for Claim 1. 

8. With regard to Claim 3, Beitel describes determining if the object is to continue to move 
across the display screen (28, Figure 3; Col. 4, lines 35-36). If further movement is desired, new 
display data from frame buffer A (22, 32) which is from display memory (1, Figure 1; Col. 4, 
lines 1-5) is copied into frame buffer B (20, Figure 3, Col. 4, lines 37-47). Therefore, the CPU 
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(2, Figure 1) containing the display controller (Col. 2, lines 43-47) reads the display data from 
the frame buffer B (26, Figure 3; Col. 4, lines 19-22) until the CPU receives a signal indicating 
that frame buffer A contains the most recent display data from display memory (28; Col. 4, lines 
35-36; Col. 4, lines 1-5), then the new display data (22, 32) is copied into frame buffer B (20; 
Col. 4, lines 27-47). 

However, Beitel does not teach a display controller and that frame buffer B is an internal 
frame buffer. However, Cross describes an apparatus comprising a display controller (103, 
Figure 1); an internal frame buffer (104a) and an external frame buffer (104b) coupled to the 
display controller (Col. 4, lines 35-46), as discussed in the rejection for Claim 1. 

9. With regard to Claim 4, Beitel describes that the CPU reads the display data from frame 
buffer B at least one time after a new frame display refresh operation (Col. 4, lines 3 1-34). 

However, Beitel does not teach a display controller and that frame buffer B is an internal 
frame buffer. However, Cross describes an apparatus comprising a display controller (103, 
Figure 1); an internal frame buffer (104a) and an external frame buffer (104b) coupled to the 
display controller (Col. 4, lines 35-46), as discussed in the rejection for Claim 1. 

10. With regard to Claim 5, Beitel does not teach that the display controller, the internal 
frame buffer and the control circuitry are disposed on a single graphics chip and the external 
frame buffer is disposed on another chip separate from the graphics chip. However, Cross 
describes that the display controller (103, Figure 1), the internal frame buffer (104a) and the 
control circuitry are disposed on a single graphics chip (107) (Col. 4, lines 44-46) and the 
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external frame buffer (104b) is disposed on another chip separate from the graphics chip (Col. 4, 
lines 40-44). 

It would have been obvious to one of ordinary skill in this art at the time of invention by 
applicant to modify the device of Beitel so that the display controller, the internal frame buffer 
and the control circuitry are disposed on a single graphics chip and the external frame buffer is 
disposed on another chip separate from the graphics chip as suggested by Cross because Cross 
suggests the advantage of substantially reducing the capacitive and inductive loading between 
the display controller and the internal frame buffer in the absence of chip to chip 
interconnections (Col. 5, lines 50-54). The advantages of the external memory were discussed in 
the rejection for Claim 1 . 

1 1 . With regard to Claim 6, Beitel does not teach that the display controller, the internal 
frame buffer and the control circuitry are disposed on a single processor chip/ However, Cross 
describes that the display controller (103, Figure 1), the internal frame buffer (104a) and the 
control circuitry are disposed on a single processor chip (107) (Col. 4, lines 44-46), as discussed 
in the rejection for Claim 5. 

12. With regard to Claim 7, Beitel does not teach that the control circuitry comprises at least 
one register to hold at least one data transaction of display data. However, Cross describes that 
the control circuitry comprises at least one register (201-203, Figure 2) to hold at least one data 
transaction of display data (Col. 2, lines 49-51; Col. 5, lines 34-38). 
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It would have been obvious to one of ordinary skill in this art at the time of invention by 
applicant to modify the device of Beitel so that the control circuitry comprises at least one 
register to hold at least one data transaction of display data as suggested by Cross because Cross 
suggests that registers help to eliminate complex timing schemes (Col. 2, lines 49-51). 

13. With regard to Claim 8, Beitel does not teach that the control circuitry is to generate a 
write signal to be used by the internal frame buffer based on an external memory read signal and 
a memory clock signal. However, Cross describes that the control circuitry is to generate a write 
signal to be used by the internal frame buffer (104a, Figure 1) based on an external memory 
(104b) read signal and a memory clock signal (Col. 6, lines 11-25; Col. 9, lines 16-19). 

It would have been obvious to one of ordinary skill in this art at the time of invention by 
applicant to modify the device of Beitel so that the control circuitry is to generate a write signal 
to be used by the internal frame buffer based on an external memory read signal and a memory 
clock signal as suggested by Cross because Cross suggests that the data is alternatedly received 
from the memories (Col. 5, lines 34-41), and therefore the timing of the memories must depend 
on each other. 

14. With regard to Claim 9, Beitel describes a system comprising a processor (2, Figure 1; 
Col. 2, lines 43-47) and a display device (10; Col. 2, lines 32-33). The CPU controls the display 
(10) (Col. 2, lines 43-47). Frame buffer B is coupled to the CPU (Col. 2, lines 40-43; Col. 3, 
lines 52-54). Display data is copied from the display memory (1) to frame buffer A (Col. 2, line 
68-Col. 3, line 2), and then from frame buffer A to frame buffer B (Col. 3, lines 62-64; Col. 1, 
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lines 57-62), wherein the display data copied into frame buffer B is the same display data read by 
the CPU from the display memory (Col. 2, lines 43-47; Col 2, line 60-Col. 3, line 2). Data copy 
circuitry is inherently included to perform the copying. This copying occurs during a new frame 
display refresh operation (Col. 4, lines 3 1-34). Beitel describes determining if the object is to 
continue to move across the display screen (28, Figure 3; Col. 4, lines 35-36). If further 
movement is desired, new display data from frame buffer A (22, 32) which is from display 
memory (Col. 4, lines 1-5) is copied into frame buffer B (20, Figure 3, Col. 4, lines 37-47). 
Therefore, subsequent display refresh operations are accomplished by the CPU (Col. 2, lines 19- 
22) retrieving data from frame buffer B (26, Figure 3; Col. 4, lines 19-22) until a new frame is 
available in display memory (28; Col. 4, lines 35-36), then the new display data (22, 32; Col. 4, 
lines 1-5) is copied into frame buffer B (20; Col. 4, lines 27-47). 

However, Beitel does not teach a display controller and that frame buffer B is an internal 
memory array, and the display controller, internal memory array and data copy circuitry are all 
on one graphics chip. However, Cross describes a system (100, Figure 1) comprising a processor 
(101); a display device (106) (Col. 4, lines 37-40); a graphics chip (107) coupled between the 
processor and the display device, the graphics chip including a display controller (103), an 
internal memory array (104a) and control circuitry (Col. 4, lines 43-46); and an external memory 
array (104b) disposed on another chip separate from the graphics chip (Col. 4, line 43), wherein 
the control circuitry is coupled between the external memory array and the internal memory 
array (Col. 5, lines 25-30). This would be obvious for the same-reasons given in the rejections 
for Claims 1 and 5. 
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15. With regard to Claim 10, Claim 10 is similar in scope to Claim 2, and therefore is 
rejected under the same rationale. 

16. With regard to Claim 11, Beitel describes that the display data copied into the first 
memory array (frame buffer B) is the same display read by the CPU from the other memory 
array (display memory 1, Figure 1), as discussed in the rejection for Claim 1. 

However, Beitel does not teach a display controller and that the first memory array is an 
internal memory array. However, Cross describes an apparatus comprising a display controller 
(103, Figure 1); an internal memory array (104a) and an external memory array (104b) coupled 
to the display controller (Col. 4, lines 35-46), as discussed in the rejection for Claim 1. 

17. With regard to Claim 13, Claim 13 is similar in scope to Claim 7, and therefore is 
rejected under the same rationale. 

18. With regard to Claim 14, Claim 14 is similar in scope to Claim 8, and therefore is 
rejected under the same rationale. 

19. With regard to Claim 16, Beitel describes a method comprising reading display data from 
display memory (1, Figure 1) into frame buffer A (Col. 3, line 68-Col. 3, line 2), and from frame 
buffer A into frame buffer B (Col. 3, lines 62-64) by a CPU (2) (Col. 2, lines 43-47) during a 
new frame display refresh operation (Col. 4, lines 3 1-34); and loading a copy of the display data 
from display memory to frame buffer A (Col. 3, line 68-Col. 3, line 2), and from frame buffer A 



Application/Control Number: 10/821,485 Page 10 

Art Unit: 2671 

to frame buffer B (Col. 3, lines 62-64; Col. 1, lines 57-62) during the new frame display refresh 
operation (Col. 4, lines 31-34). 

However, Beitel does not teach a display controller and that frame buffer B is an internal 
frame buffer. However, Cross describes an apparatus comprising a display controller (103, 
Figure 1); an internal frame buffer (104a) and an external frame buffer (104b) coupled to the 
display controller (Col. 4, lines 35-46), as discussed in the rejection for Claim 1. 

20. With regard to Claim 17, Beitel describes determining if the object is to continue to move 
across the display screen (28, Figure 3; Col. 4, lines 35-36). If not the method halts (30; Col. 4, 
lines 36-37), and therefore the same display will remain on the display screen, and therefore the 
same display data in frame buffer B will inherently continue to be read (26, Col. 4, lines 19-22). 
Therefore, Beitel discloses determining if a new frame is available in the display memory (28, 
Col. 4, lines 35-36); and reading the display data in frame buffer B by the CPU (Col. 2, lines 43- 
47) during subsequent display refresh operations if a new frame is not available in display 
memory (26, Col. 4, lines 19-22). 

However, Beitel does not teach a display controller and that frame buffer B is an internal 
frame buffer. However, Cross describes an apparatus comprising a display controller (103, 
Figure 1); an internal frame buffer (104a) and an external frame buffer (104b) coupled to the 
display controller (Col. 4, lines 35-46), as discussed in the rejection for Claim 1. 
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21. With regard to Claim 18, Beitel describes that the display data from the external frame 
buffer (1, Figure 1) includes rendered graphics objects or an entire frame (Col. 2, line 67-Col. 3, 
line 2). 

22. With regard to Claim 19, Claim 19 is similar in scope to Claim 2, and therefore is 
rejected under the same rationale. 

23. With regard to Claim 20, Beitel discloses that the loading of the data from the display 
memory (1, Figure 1) to frame buffer A (Col. 2, line 67-Col. 3, line 2), and from frame buffer A 
to frame buffer B (Col. 3, lines 62-64; Col. 1, lines 57-62) is inherently accomplished using data 
copy circuitry. 

However, Beitel does not teach that frame buffer B is an internal frame buffer. However, 
Cross describes an apparatus comprising a display controller (103, Figure 1); an internal frame 
buffer (104a) and an external frame buffer (104b) coupled to the display controller (Col. 4, lines 
35-46), as discussed in the rejection for Claim 1. 

24. With regard to Claim 21, Claim 21 is similar in scope to Claim 5, and therefore is 
rejected under the same rationale. 

25. With regard to Claim 22, Beitel describes loading data from the display memory (1, 
Figure 1) to frame buffer A (Col. 2, line 67-Col. 3, line 2), and from frame buffer A to frame 
buffer B (Col. 3, lines 62-64; Col. 1, lines 57-62). 
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However, Beitel does not teach that the frame buffer B is an internal frame buffer, and 
temporarily storing at least one data transaction of the display data in a register; and writing the 
stored data into the internal frame buffer based on an external memory read signal. However, 
Cross describes an internal frame buffer (104a, Figure 1, Col. 4, lines 40-43), and temporarily 
storing at least one data transaction of the display data in a register (201-203, Figure 2; Col. 2, 
lines 49-51; Col. 5, lines 34-38); and writing the stored data into the internal frame buffer (104a) 
based on an external memory read signal (Col. 6, lines 1 1-25; Col. 9, lines 16-19). This would 
be obvious for the same reasons given in the rejections for Claims 7 and 8. 

26. Claims 9-12 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Beitel 
(US005150312A) in view of Aleksic (US 20040 150647A1). 

27. With regard to Claim 9, Beitel describes a system comprising a processor (2, Figure 1; 
Col. 2, lines 43-47) and a display device (10; Col. 2, lines 32-33). The CPU controls the display 
(10) (Col. 2, lines 43-47). Frame buffer B is coupled to the CPU (Col. 2, lines 40-43; Col. 3, 
lines 52-54). Display data is copied from the display memory (1) to frame buffer A (Col. 2, line 
68-Col. 3, line 2), and then from frame buffer A to frame buffer B (Col. 3, lines 62-64; Col. 1, 
lines 57-62), wherein the display data copied into frame buffer B is the same display data read by 
the CPU from the display memory (Col. 2, lines 43-47; Col. 2, line 60-Col. 3, line 2). Data copy 
circuitry is inherently included to perform the copying. This copying occurs during a new frame 
display refresh operation (Col. 4, lines 3 1-34). Beitel describes determining if the object is to 
continue to move across the display screen (28, Figure 3; Col. 4, lines 35-36). If further 
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movement is desired, new display data from frame buffer A (22, 32) which is from display 
memory (Col. 4, lines 1-5) is copied into frame buffer B (20, Figure 3, Col. 4, lines 37-47). 
Therefore, subsequent display refresh operations are accomplished by the CPU (Col. 2, lines 19- 
22) retrieving data from frame buffer B (26, Figure 3; Col. 4, lines 19-22) until a new frame is 
available in display memory (28; Col. 4, lines 35-36), then the new display data (22, 32; Col. 4, 
lines 1-5) is copied into frame buffer B (20; Col. 4, lines 27-47). 

However, Beitel does not teach a display controller and that frame buffer B is an internal 
memory array, and the display controller, internal memory array and data copy circuitry are all 
on one graphics chip. However, Aleksic describes a display controller (330, Figure 3) and an 
internal memory array (360) [0021], and the display controller, internal memory array and 
control circuitry (350) are all on one graphics chip (118; graphics system 118 includes an LCD 
controller 330, a memory controller 350, and embedded memory 360, [0021], components of the 
graphics system 118 are formed on a common semiconductor, [0018], lines 18-21). 

It would have been obvious to one of ordinary skill in this art at the time of invention by 
applicant to modify the device of Beitel to include a display controller as suggested by Aleksic 
because Aleksic suggests that a display controller is needed to identify appropriate signals to 
power the display device to represent the rendered image data [0022]. It would be obvious to 
provide both an internal memory array and an external memory array as suggested by Aleksic 
because Aleksic suggests that external memory requires additional power for accessing data 
([0018], lines 25-30), so internal memory is needed to reduce power usage, but external memory 
is also needed because the amount of rendered image data to be stored is generally larger than 
the size of memory available internal to the graphics system ([0018], lines 15-18). It would be 
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obvious to have the display controller, internal memory array and control circuitry all on one 
graphics chip as suggested by Aleksic because Aleksic suggests that accessing components 
outside of a graphics chip requires additional power for accessing data ([0018], lines 25-30), so 
having the components on one graphics chip saves power. 

28. With regard to Claim 10, Beitel describes that when the display data is copied into frame 
buffer B, the present image of the object that was in frame buffer B is erased (Col. 3, lines 62- 
68). The first image disappears from the present portion of the second image while 
simultaneously appearing within the next portion of the second image, thereby avoiding display 
screen flicker (Col. 1, lines 63-68). Therefore, the CPU (Col. 2, lines 43-47) retrieves the data 
from the display memory (1) simultaneously with copy of the data from the display memory to 
frame buffer A, and from frame buffer A to frame buffer B (Col. 2, line 68-Col. 3, line 2; Col. 3, 
lines 62-68; Col. 1, lines 63-68). 

However, Beitel does not teach a display controller and that frame buffer B is an internal 
memory array. However, Aleksic describes a display controller (330, Figure 3) and an internal 
memory array (360) [0021], as discussed in the rejection for Claim 9. 

29. With regard to Claim 11, Beitel describes that the display data copied into the first 
memory array (frame buffer B) is the same display read by the CPU from the other memory 
array (display memory 1, Figure 1), as discussed in the rejection for Claim 1. 
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However, Beitel does not teach a display controller and that the first memory array is an 
internal memory array. However, Aleksic describes a display controller (330, Figure 3) and an 
internal memory array (360) [0021], as discussed in the rejection for Claim 9. 

30. With regard to Claim 12, Beitel does not teach that a graphics generator is disposed on 
the graphics chip. However, Aleksic describes that a graphics generator (310, Figure 3) is 
disposed on the graphics chip (118; graphics system 1 18 includes a graphics engine 310, [0021- 
0022] components of the graphics system 1 18 are formed on a common semiconductor, [0018], 
lines 18-21). 

It would have been obvious to one of ordinary skill in this art at the time of invention by 
applicant to modify the device of Beitel so that as a graphics generator is disposed on the 
graphics chip suggested by Aleksic because Aleksic suggests that a graphics generator is needed 
to process graphics commands such as bitblt, scaling, object rotation, alpha blending, and anti- 
aliasing commands [0022], and it would be advantageous to have to the graphics generator on 
the graphics chip to save power, because accessing components outside of the graphics chip 
requires additional power ([0018], lines 25-30). 

31. With regard to Claim 15, Beitel describes two memory arrays and the data copy circuitry, 
as discussed in the rejection for Claim 1 . 

However, Beitel does not teach a display controller and an internal memory array, and a 
portable power source coupled to power the display controller, the internal memory array, the 
external memory array and the data copy circuitry. However, Aleksic describes a display 
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controller (330, Figure 3) and an internal memory array (360) [0021], and a portable power 
source (125, Figure 2, [0015]) coupled to power the display controller, the internal memory 
array, the external memory array (119) {memory 119 is external to graphics system 118, [0018], 
lines 7-10) and the control circuitry (350, Figure 3) [0021, 0015]. 

It would have been obvious to one of ordinary skill in this art at the time of invention by 
applicant to modify the device of Beitel to include a portable power source coupled to power the 
display controller, the internal memory array, the external memory array and the data copy 
circuitry as suggested by Aleksic because Aleksic suggests that portable power sources are 
needed for many handheld devices, such as personal digital assistants and mobile phones [0003- 
0004]. It would be obvious to include a display controller and an internal memory array for the 
same reasons given in the rejection for Claim 9: 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joni Hsu whose telephone number is 571-272-7785. The 
examiner can normally be reached on M-F 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ulka Chauhan can be reached on 571-272-7782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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